INNERCORE-3 

ATHLETIC CLOTHING WITH STING REDUCTION PADDING 
Background of the Invention 

When individuals participate in various athletic activities 
it is common that parts of the individual's body are subject to 
impact. Various attempts have been made through the years to 
provide padding as a means of protecting the participants. Such 
padding is well known for various organized sports as well as for 
individual athletic activities such as biking, skating, golfing, 
etc. The main thrust in the use of such padding is to provide a 
sufficiently thick layer of padding material to cushion any 
impact. Such approaches, however, do not take into account the 
problems and discomfort that result from the sting produced by 
such impact. 

Summary of the Invention 

An object of this invention is to provide a sting reduction 
padding for various articles of athletic clothing. 

In accordance with this invention a sting reducing laminate 
pad is provided which includes a layer of vibration damping 
material that would preferably be located toward the user's body. 
A further layer of force dissipating stiffening material would 
preferably be located against and outwardly of the vibration 
damping layer. An outer cover layer would be located outwardly 
of the intermediate layer. 




In a preferred practice of this invention the vibration 
damping material is a gel material such as a silicon gel. The 
layer of force dissipating stiffening material is preferably an 
aramid material . The outer cover layer could be made of any 
suitable material including a vibration damping gel. 

The sting reducing pad could be provided on various articles 
of athletic clothing such as bands, gloves, hats/helmets and 
various other conventional pads. 

The Drawings; 

Figure 1 is a perspective view of a headband in accordance 
with this invention; 

Figure 2 is a cross-sectional view taken through Figure 1 
along the line 2-2; 

Figures 3-6 are plan views of various forms of force 
dissipating layers which can be used in the practices of this 
invention; 

Figure 7 is a side elevational view showing sting reducing 
pads in accordance with this invention incorporated in a batting 
helmet; 

Figure 8 is a side elevational view partly broken away 
showing the practice of the invention in the helmet of a cyclist; 

Figure 9 is a front elevational view showing the practice of 
the invention in a baseball fielder's glove; 

Figure 10 is a front elevational view showing the practice 
of the invention in an athlete's glove; 

Figure 11 is a front elevational view showing the practice 



of the invention in a shirt or jersey; 

Figure 12 is a cross-sectional view taken through Figure 11 
along the line 12-12; 

Figure 13 is a top plan view showing the practice of the 
invention in a shoe pad; and 

Figure 14 is a side elevational view showing practices of 
the invention at various portions of a pair of pants. 

Detailed Description 

The present invention is directed to sting reducing padding 
which would be incorporated in an article of athletic clothing. 
In general, the padding comprises a laminate of at least two 
layers. One layer is made of vibration damping or vibration 
absorbing material which could be of the type disclosed in U.S. 
Patent Nos. 5,653,643 and 5,944,619, as well as co-pending 
application Serial No. 09/939,319, all of the details of these 
patents and the application are fully incorporated herein by 
reference thereto. Another layer of the sting reducing pad is 
made of force dissipating stiffening material which could be an 
aramid material such as Kevlar®. In the preferred practice of 
the invention the vibration damping material is located innermost 
so as to be closest to the user's body. Preferably, a cover 
layer is provided as the outermost layer of the laminate pad with 
the force dissipating stiffening layer being an intermediate 
layer . 

Figures 1-2 show one practice of the invention. As 
illustrated therein, a headband 10 is the article of athletic 



clothing. Headband 10 would have a peripheral outer fabric layer 
12 forming a hollow envelope with the sting reducing pad 11 
located within the fabric layer. The sting reducing pad 11 
includes an inner layer 14 made of vibration damping material 
with a very thin intermediate layer 16 made of force dissipating 
stiffening material. In the embodiment shown in Figure 2 an 
outer cover layer 18 is also provided which could be of any 
suitable material. A preferred material for outer layer 18 is 
also a vibration damping material. If desired, the laminate 
could include more than the three illustrated layers. Thus, 
Figure 2 shows a space 20 to schematically represent one or more 
additional layers. Such additional layers could be further force 
dissipating layers and/or further vibration damping layers or 
layers provided for any other purpose such as foam layers to 
provide a cushioning member. 

As described in copending application Serial No. 09/939,319 
the vibration damping material of layer 14 could be a silicone 
gel such as used for caulking purposes or any other suitable gel 
such as a foamed gel. The material could have the appropriate 
hardness and vibration damping characteristics to function in 
cooperation with the other layers of the laminate to provide the 
desired sting reduction. 

The intermediate layer 16 functions as a stiffening layer 
which dissipates the forces from impact if the user should fall 
or be struck by an object. The intermediate layer 16 could 
achieve its functions while being relatively thin as compared to 



the thicker vibration damping layer 14 and could also be 
substantially thinner than the outer cover layer 18. The 
intermediate layer 16 apparently functions to longitudinally 
spread the vibration resulting from impact forces. The linear 
spread of the vibration causes a rebound effect which dampens the 
vibration. 

Figures 3-6 show various possible forms that the 
intermediate force dissipating layer 16 "can take. As shown in 
Figure 3 the force dissipating stiffening layer 16A is in the 
form of a generally imperforate sheet. Figure 4 illustrates a 
force dissipating layer 16B to be in the form of a scrim or an 
open mesh sheet made from, for example, Kevlar® fibers. Figure 5 
illustrates a variation where the force dissipating layer 16C is 
formed of a plurality of individual strips 22 which are parallel 
to each other and generally identical to each other in length and 
thickness as well as spacing. Figure 6 shows a variation where 
the force dissipating layer 16D is made of : individual strips 24 
of different sizes and which could be disposed in a more random 
fashion regarding their orientation. Although all of the strips 
24 are illustrated in Figure 6 as being parallel, non-parallel 
arrangements could also be used. 

The effect of a laminate in accordance with this invention 
as regards sting reduction is described in co-pending application 
Serial No. 09/939,319 with regard to tests performed on baseball 
bats. Such laboratory tests were carried out at a prominent 
university to evaluate various grips mounted on baseball bats. In 
the testing, baseball bats with various grips were suspended from 



the ceiling by a thin thread; this achieves almost a free 
boundary condition that is needed to determine the true 
characteristics of the bats. Two standard industrial 
accelerometers were mounted on a specially fabricated sleeve 
roughly in positions where the left hand and the right hand would 
grip the bat. A known force was delivered to the bat with a 
standard calibrated impact hammer at three positions, one 
corresponding to the sweet spot, the other two simulating "miss 
hits" located on the mid-point and shaft of the bat. The time 
history of the force as well as the accelerations were routed 
through a signal conditioning device and were connected to a data 
acquisition device. This was connected to a computer which was 
used to log the data. 

Two series of tests were conducted. In the first test, a 
control bat (with a standard rubber grip, WORTH Bat - model 
#C405) was compared to identical bats with several "Sting-Free" 
grips representing practices of the invention. These "Sting-Free" 
grips were comprised of two layers of pure silicone with various 
types of Kevlar® inserted between the two layers of silicone. The 
types of Kevlar® used in this test were referenced as follows: 
"005", "645", "120", "909". Also, a bat with just a thick layer 
of silicone but no Kevlar® was tested. With the exception of the 
thick silicone (which was deemed impractical because of the 
excessive thickness), the "645" bat showed the best reduction in 
vibration magnitudes. 

The second series of tests were conducted using EASTON Bats 
(model #BK8) with the "645" Kevlar® in different combinations 
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with silicone layers: The first bat tested was comprised of one 
bottom layer of silicone with a middle layer of the "645" Kevlar® 
and one top layer of silicone referred to as "111". The second 
bat test was comprised of two bottom layers of silicone with a 
middle layer of Kevlar® and one top layer of silicone referred to 
as "211". The third bat tested was comprised of one bottom layer 
of silicone with a middle layer of Kevlar® and two top layers of 
silicone referred to as "112". The "645" bat with the "111" 
configuration showed the best reduction in vibration magnitudes. 

In order to quantify the effect of this vibration reduction, 
two criteria were defined: (I) the time it takes for the 
vibration to dissipate to an imperceptible value; and, (2) the 
magnitude of vibration in the range of frequencies at which the 
human hand is most sensitive. 

The sting- free grips reduced the vibration in the baseball 
bats by both quantitative measures. In particular, the "645" 
Kevlar® in a "111" configuration was the best in vibration 
reduction. In the case of a baseball bat, the "645" reduced the 
bat*s vibration in about 1/5 the time it took the control rubber 
grip to do so. The reduction in peak magnitude of vibration 
ranged from 60% to 80%, depending on the impact location and 
magnitude. 

It was concluded that the "645" Kevlar® grip in a "111" 
combination reduces the magnitude of sensible vibration by 80% 
that is induced in a baseball bat when a player hits a ball with 
it. This was found to be true for a variety of impacts at 
different locations along the length of the bat. Hence, a person 



using the "Sting-Free" grips of the invention would clearly 
experience a considerable reduction in the sting effect (pain) 
when using the "Sting-free" grip than one would with a standard 
grip. 

In view of the above tests a particularly preferred practice 
of the invention involves a multilayer laminate having an aramid 
such as Kevlar®, sandwiched between layers of pure silicone. 
The above indicated tests show dramatic results with this 
embodiment of the invention. As also indicated above, however, 
the laminate could comprise other combinations of layers such as 
a plurality of inner layers of silicone or a plurality of outer 
layers of silicone. Other variations include a repetitive 
laminate assembly wherein a vibration damping layer is innermost 
with a force dissipating layer against the inner vibration 
damping layer and then with a second vibration damping layer 
against the force dissipating layer followed by a second force 
dissipating layer, etc. with the final laminate layer being a 
cover layer which could also be made of vibration damping 
material. Among the considerations in determining which laminate 
should be used would be the thickness limitations and the desired 
vibration damping properties. 

The various layers could have different relative 
thicknesses. Preferably, the vibration damping layer, such as 
layer 14, would be the thickest of the layers. The outermost 
cover layer, however, could be of the same thickness as the 
vibration damping layer, such as layer 18 shown in Figure 2 or 
could be a thinner layer. A particularly advantageous feature of 
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the invention where a force dissipating stiffening layer is used 
is that the force dissipating layer could be very thin and still 
achieve its intended results. Thus, the force dissipating layer 
would preferably be the thinnest of the layers, although it might 
be of generally the same thickness as the outer cover layer. If 
desired the laminate could also include a plurality of vibration 
damping layers (such as thin layers of gel material) and/or a 
plurality of stiffening force dissipating layers. Where such 
plural layers are used, the various layers could differ in the 
thickness from each other. 

In a preferred practice of the invention, a force 
dissipating stiffening layer is provided as an intermediate layer 
of a multilayer laminate where there is at least one inner layer 
of vibration damping material and an outer layer of cover 
material with the possibility of additional layers of vibration 
damping material and force dissipating layers of various 
thickness. As noted the force dissipating layer, however, could 
be innermost. The invention may also be practiced where the 
laminate includes one or more layers in addition to the cover 
layer and the stiffening layer and the vibration damping layer. 
Such additional layer (s) could be incorporated at any location in 
the laminate, depending on its intended function (e.g., an 
adhesive layer, a cushioning layer, a low friction layer, etc.). 

A preferred practice of this invention is to incorporate a 
force dissipating layer, particularly an aramid, such as Kevlar® 
fiber, or a suitable fiberglass material, into a composite with 
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at least two elastomer layers. One elastomer layer would 
function as a vibration damping material arid the other outer 
elastomer layer which would function as a cover layer. The outer 
elastomer layer could also be a vibration damping material. 
Preferably, the outer layer completely covers the composite. 

There are an almost infinite number of possible uses for the 
composite or laminate of this invention. In accordance with the 
various uses the elastomer layers may have different degrees of 
hardness, coefficient of friction and damping of vibration. 
Similarly, the thicknesses of the various layers could also vary 
in accordance with the intended use. Examples of ranges of 
hardness for the inner vibration damping layer and the outer 
cover layer (which may also be a vibration absorbing layer) are 
5-70 Durometer Shore A. One of the layers may have a range of 
5-2 0 Durometer Shore A and the other a range of 3 0-70 Durometer 
Shore A for either of these layers. The vibration damping layer 
could have a hardness of less than 5, and could even be a 000 
Durometer reading. The vibration damping material could be a 
gel, such as a silicone gel or a gel of any other suitable 
material. The coefficient of friction as determined by 
conventional measuring techniques for the tacky and non-porous 
outer cover layer is preferably at least 0.5 and may be in the 
range of 0.6-1.5, A more preferred range is 0.7-1.2 with a still 
more preferred range being about 0.8-1. The outer cover layer, 
when also used as a vibration damping layer, could have the same 
thickness as the inner layer. When used solely as a cover layer 
the thickness could be generally the same as the intermediate 
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layer, which might be about 1/20 to 1/4 of the thickness of the 
vibration damping layer. 

The sting reducing pad 11 of this invention could be 
incorporated in various articles of athletic clothing and could 
be incorporated in various manners within a particular article of 
clothing. Figure 1, for example, illustrates the headband 10 to 
have the pad or laminate 11 be in the form of a strip wherein a 
gap 26 is left between the free ends 28,28 of the laminate 11. 
The gap 26 would permit the headband 10 to be adjustable in 
circumference for snugly and comfortably fitting on the user's 
head by providing an open area for expansion and contraction to 
conform to the size of the particular user. If desired, the 
laminate 11 could be in the form of spaced pads located at 
different spaced locations within the fabric cover 12. For 
example, it might be sufficient to provide the laminate 11 solely 
in the temple areas and/or in the forehead area of the headband. 

While the outer cover layer 18 could be made of a material 
similar to the vibration damping material of layer 14, in various 
practices of the invention the outer cover layer could be made of 
a low friction slippery material to facilitate inserting the pad 
11 into proper position on the article of athletic clothing. If 
desired, a thin slippery layer could also be provided as the 
innermost layer_ so that the pad 11 would have^lippery^Tayers on 



both sides and could be easily inserted into and moved when 
necessary within the outer fabric 12 of headband 10. Thus, the 
layer 20~ illustrated in Figure 2 may incorporate a further layer 
having low friction characteristics. 




While Figure 1 illustrates the practice of the invention in 
a headband 10, it is also to be understood that essentially the 
same structure could be used for other forms of bands such as 
worn on the wrist, legs and arms. A particular advantage of 
incorporating the laminate 11 in a band, such as headband 10, is 
that it would lend itself to more ready acceptance by users, 
particularly children who would prefer to avoid wearing large 
cumbersome protective equipment or padding. 

Although Figure 1 shows the headband 10 to be a continuous 
endless flexible loop, it is to be understood that the invention 
could be incorporated in a headband or visor where the headband 
or visor does not extend completely around the head 3 60°. 
Instead the headband or visor could be made of a stiff springy 
material having a pair of spaced free ends. 

Figures 7-8 illustrate the incorporation of various sting 
reducing pads in different types of headwear. Figure 7, for 
example, shows a baseball batting helmet 30 having a plurality of 
pads 11 mounted to different portions of the inner surface of 
helmet 30. These include pads 11A which would be located 
generally at the temple and ears on each side of the helmet 30. 
A forehead pad 11B is located above the brim of helmet 30. A 
neck pad 11C is located opposite the brim and a top pad 11D is 
located at the top of the helmet 3 0 at its inner surface. Each 
of these pads could be suitably dimensioned for providing the 
desired sting reduction characteristics. 

Figure 8 illustrates a cyclist helmet 32 wherein a pad 11 is 
located on the inner surface of helmet 32. The pad 11 could be 
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provided in a plurality of segments at different locations of the 
inner surface or could be a single pad covering substantially the 
entire inner surface. In such later case, however, it would be 
preferable for the pad 11 to include cutouts aligned with the air 
circulation openings 34 of helmet 32. 

Figures 7-8 are included merely to exemplify different forms 
of headwear which could include sting reducing pads. It is to be 
understood that the invention may be practiced with other types 
of caps, helmets or headwear such as football helmets, hockey 
helmets, baseball caps, golfer's caps and the like. Thus the pad 
could be a liner for a hard helmet or shell or for a soft cap. 
The pad could be in a sweatband/headband such as for a soccer 
player. Thus, when the player uses the head to strike the soccer 
ball the sting from the impact would be minimized. 

Figures 9-10 illustrate practices of the invention wherein 
the sting reducing laminate padding is used in various handwear. 
Figure 9, for example, shows a baseball fielder's glove 36 which 
could be of generally conventional construction and could include 
padding, but would also include a pad 11 in the palm section 
preferably located directly against the outer leather layer of 
the glove where the ball would be caught. While the pad 11 may 
cover the entire palm area, it is preferred that pad 11 be ring 
shaped as illustrated in Figure 9 so as to leave the central 
portion of the palm area thinner thereby giving the user a better 
feel for the ball . 

The laminate could also be included in other types of 
baseball gloves, such as catcher's mitts or first baseman's 
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mitts. When the pad 11 is used in a catcher ! s mitt there would be 
the additional benefit of utilizing a pad such as pad 11 in that 
the pad could be made relatively thin thereby not interfering 
with the feel in the catcher's use of the mitt. 

The pads 11 may be incorporated in the gloves and in the 
other articles of athletic clothing in any suitable manner. 
Figure 9, for example, shows the pad 11 secured to the glove 36 
by lacing 37. Other forms of attachment could include stitching 
or adhesive attachments. The tackiness of an outer silicone gel 
layer in the pad could also be utilized to secure the pad in 
place. 

Figure 10 illustrates an athletic glove 38 which 
incorporates one or more sting reducing pads 11. Athletic glove 
38 may be of the type used by a cyclist wherein the glove is 
fingerless or at least exposes enough of the fingers to still 
permit the user's hands to properly grasp the handlebars. The 
glove is usually thin and usually not thickly padded. As 
illustrated in Figure 10 the pads 11,11 are located over the 
ulnar and median nerves. 

Other forms of athletic gloves which could incorporate sting 
reducing pads of this invention could be the types of gloves worn 
by golfers, football players, baseball batters and the like. 
Sting reducing pads could also be used for otherwise ordinary 
gloves worn for warmth or various covering purposes, such as in 
shoveling or in the use of tools, such as jack hammers. Further 
types of athletic gloves which may incorporate the sting reducing 
pads could include other types of handwear worn for other types 
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of activities. 

The sting reducing pads could be incorporated in other types 
of equipment such as articles of clothing worn by athletes, 
particularly by being incorporated in the jerseys or shirts of an 
athlete such as a soccer player or football player. Figures 11- 
12 show a unique incorporation of the sting reducing pad 11 in a 
shirt or jersey 4 0 wherein a layer of the jersey 4 0 itself forms 
part of the laminate. Thus, as shown therein, the pad 11 
includes an inner layer 14 which would be disposed toward the 
user's body with the intermediate force dissipating layer 16 
secured to the fabric of jersey 40. An outer layer 18 is located 
directly against jersey 40 in line with layers 14 and 16. Where 
outer cover layer 18 is made of a tacky material such as a 
silicone gel which could be used as a further vibration damping 
material. The portion of the jersey 40 incorporating the 
laminate 18 would thereby be somewhat tacky. This could have an 
advantage in various sports, such as for a soccer goalie or a 
football receiver. The tackiness created on the outer surface of 
jersey 40 (as a result of layer 18) could tend to prevent a ball 
from bouncing off the jersey and thus facilitate the wearer of 
the jersey better grasping the ball. 

When incorporated in a shirt or jersey article of clothing 
the sting reducing pad 11 could be placed at any desired 
location. Preferably, however, the pad is located in the rib 
area as illustrated in Figure 11. 

Although Figures 11-12 show the pad 11 as comprising a 
multi- laminate wherein one of the layers of the laminate is the 
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jersey 40 itself, it is to be understood that the invention could 
be practiced where the pad is simply secured to the jersey either 
on the outside or inside of the jersey without incorporating the 
jersey itself as a layer of the pad. When used on the inside of 
the jersey it would not be necessary to have an outer layer made 
of tacky material unless such is desired for the vibration 
damping characteristics of the layer. 

Figure 13 illustrates yet another variation of the invention 
wherein the sting reducing pad would be incorporated as part of a 
pad 42 incorporated within or comprising the entire inner sole to 
be worn inside a shoe, sneaker, skate or other footwear. Where 
used as a footwear insert, the pad could be above the sole and 
heel portion so that the foot would be on and against the pad. 

The invention could also be practiced where the sting 
reducing pad is incorporated in footwear at locations other than 
directly below the foot. For example, the sting reducing pad 
could be placed as part of the footwear itself above the sole 
along the sides and/or front and/or heel and/or top of the 
footwear to protect other parts of the foot. Thus, when 
incorporated in a hockey skate, pad 11 would reduce sting from 
the player's skate being hit by a puck. Pad 11 would also reduce 
sting from a ball being fouled off a baseball batter's foot or 
from other athletes being stepped on such as from spikes or 
cleats or simply being stepped on or hit, etc. 

Figure 14 is included to exemplify the practices of the 
invention wherein the sting reducing laminate pad could be 
incorporated as part of various conventional pads used for many 
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different athletic activities. As shown therein, a pair of 
athletic pants 44 is illustrated as incorporating a plurality of 
sting reducing pads HE, 11F and 11G. Pad HE could be mounted 
to a hip pad wherein the laminate is secured, for example, to the 
inside surface of the pad so as to be disposed toward the body of 
the user. Pad HP is mounted to a thigh pad, while pad 11G is 
mounted to a buttocks pad. Other possible protective pads that 
could include the sting reducing laminate are shoulder pads, shin 
pads, knee pads, chest protectors, elbow pads, etc. 
Alternatively, the laminate 11 could itself be the actual pad. 

The pads could be incorporated as part of a soft structure, 
such as gloves, headbands, etc. or parts of a hard structure such 
as batting helmets, motorcycle helmets, football helmets, etc. 
Preferably, the pad comprises at least three layers with the 
vibration damping layer innermost and with the force dissipating 
stiffening layer as an intermediate layer. In the preferred 
practice of the invention the force dissipating layer should have 
a layer on each side thereof so as to maximize the force 
dissipation. The pad could be located so as to be where there 
would likely be the contact or impact on the user. The pad could 
be an insert in the article of clothing where a fabric layer or 
other normal layer in an article of clothing is disposed against 
the body of the user and with the article of clothing having an 
outer layer so that the pad is between the inner and outer layers 
of the article of clothing. Alternatively, the pad could be 
mounted directly to the outside surface of the article of 
clothing or directly to the inside surface. 
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While the invention has been described with regard to 
particular types of articles of athletic clothing, such specific 
examples are not intended to be limiting. Broadly, the invention 
could be used with such articles of clothing in groups of 
different types, namely: (1) different bands such as headbands, 
wristbands, arm bands, etc.; (2) different types of headwear such 
as hats, caps and helmets; (3) different types of handwear such 
as gloves, mitts, ; (4) various body pads such as shoulder pads, 
hip pads, shin pads, etc.; (5) with footwear such as part of or 
being an insert for a sneaker, skate, or shoe and (6) as part of 
a shirt or pants. 
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